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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a novel therapeutic drug for achondrogenesis caused by 
mutation of FGFR3 (fibroblast growth factor receptor 3) and provide a novel method for curing 
achondrogenesis caused by mutation of FGFR3. 

SOLUTION: This therapeutic drug for achondrogenesis caused by growth inhibition by mutation 
of FGFR3 gene contains a material for activating guanylyl cyclase B (GC-B) as an active 
ingredient ' 
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CLAIMS 



[Claim(s)] 

[Claim 1] An agent for treating achondroplasia caused by the growth suppression of a 
cartilage due to mutation of a fibroblast growth factor receptor 3 (FGFR3) gene, 
wherein it comprises a matter which activates guanyl cyclase B (GC-B) as an active 
ingredient. 

[Claim 2] The agent according to claim 1 which recovers the growth suppression of a 
cartilage by hypertrophying a hypertrophy chondrocyte and increasing the 
extracellular matrix of a growth chondrocyte layer. 

[Claim 3] The agent according to claim 1 or 2 wherein the matter which activates 
GC-B is a peptide. 

[Claim 4] The agent according to claim 3 wherein the peptide is C-type natriuretic 
peptide (CNP). 

[Claim 5] The agent according to claim 4 wherein the CNP is CNP-22 or CNP-53. 
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(54) Wtfmm&mb&m 



(57) mm 

IM&^m ifr—VAris*?—- t?B (GC-B) ^rStt 
S^U-feT"*— 3 (FGFR3) jte?CDSSU:«t5©;#<D 



(5i)int.a.' mmn 

A 6 1 K 45/00 

38/00 

48/00 
A 6 1 P 19/00 



im#mn fT-v^is*?—*** (gc-b) 

S^b-tr^-3 (FGFR3) m&T^miCZ&lfc^CD 

oft#o«««iSij*iHia-r*, w*« i is*oj&*»j« 

IS*SiXtt2fBK<0}&*ffJo 10 

n*** 4 ] h*t>\ cm-r h v *? i±tmvs-^7 

(CNP) Tfe§If^S3fe«CD}fejR^J 0 
CtWcJgS] CNPtf, CNP-22X«CNP-53-efeSI»*3S 

[0 0 0 1] 

[0 0 0 2] 

[t£*<0Sffi] ftWHl^Affi (achondroplasia) «\ IP 20 

^tl^o gffitt* 1 75 A- 2 7J 5 =f-Mc- A ^V^tiT 

ffJ<O8 0-9 0%ti»«WteE»6ns o te^te, KM 

^/^vo^tfftSo WSStBtt, 1 0«W«c#* 
Wotimfttt (SP5£*§§) frcj; ¥*P< 30 

ig^r&notl^j: < > »#OQ0LOWjft^6 tiS 
WT*ti:^:0^#^^nT*5 0 (American Jounal of Med 
ical Genetics 72: 71-76. 1997; European Jounal of 
Endocrinology 138: 275-280, 1998) , §fLU^;*7— X 

[0 0 0 3] iS^lC&oT, R#^JB«ffi^Sl^*#T- 40 

5-3 (FGFR3) JcSS^ffia^EAStlSCfc^fiftS 

s^T*2a^S3b%^nt^5o cne>^ 

97%tfG1138A (1138#gcOG^AtC^ 
S) , 2.5%#C1138C (ll38SB<OG^C^SS) T*fe 

V>-rnfe380fflOT^y»^Gly*^Arg 
(G380R) Ltl^ (Nature 371: 252-254. 199 
4; Cell 78: 335-342. 1994) 0 C <D^^ £^K^MBfH 

■=Erx;l/i:LT, G380R3JSKFGFR3 (J^TtC*5V^TFGFR3 so 
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tc (Development. 125: 4977-4988. 1998) 0 

[0004] -73. i-hv vixmrn*?* k (hp) m 

it. ANP (iMItt^-hU^AMR^^K) . BNP (138514 
^hU^AfiM^y^K) . RtfCNP (CSth'J^A 

7— if«tS«§f* (ANPRtf BNPlCtt-TSGC-ASS 

cNP^w-rsGc-BSS*) ^/rbt, asartcGMP^ 

^tlTl/^ (Annu. Rev. Biochem. 60:229-255. 199 
l) o NPS«\ (*«Oll«1±O»JW^iliiJE<0lHHSfcas 
*®»J«:*fc-ri:S«SnTl/^S^ (J. Clin. Invest. 
93:1911-1921, 1987;J. Clin. Invest. 87:1402-1412. 

1994) . ^LMikmmvA^(om^^m3^T*(D^mt^(D 

£S^ttk&£tlT^& (Endocrinology. 129:1104-11 
06. 1991; Annu. Rev. Biochem. 60:553-575. 1991) o 

(SjI^^^ (J. Biol. Chem. 273:11695-11700. 199 
8) o CHPfri, ^*X«jf?<OK*<OSSi«*^ « 

•SfcfflflS^ «»3miH««IB8a-e, ANP^BNPctO t>cG 
MPS^filtfiS^ (J. Biol. Chem. 269:10729-10733. 19 
94; Biochem. Biophys. Res.Commun. 223:1-6. 1996; B 
iochem. Biophys. Res. Commun. 215: 1104-1110. 199 
5) o EKU CNP&TJ^OSSteT&SGC-Bli, #cOfi5cS 
KilLTV^ (J.Biol. Chem. 273:11695-11700. 1 
998; Proc. Natl. Acad. Sci. U.S.A. 95: 2337-2342. 

1998) o a?&m*nmmK5mrz>b^>xz? 

*g£cfi>SL 1999) o 
[0 0 0 5] mrc^ CH?<DSv t?TVb^*>7stf'hA& 

Z> (Proc. Natl. Acad. Sci. U.S.A. 98: 4016-4021. 2 

ooi) t\ FGfR3<Dxmic&a?zwtmm&&£<Dnm 

fcOU>T«IEK«nTfee>-r, *fcCNP#FGFR3<DgHfc: 

*lTv^l/\, HP^, FGFR30SS*^«^1iffifc|iaa 
-T&Ch. atfCHPA<«c»«^ck:HI#-rSfifc{4»i5ti 
Tv^tf, cne»^#OBaa> 4#tC FGFR3£CNPCD l^f-ft 

t^5j£L Rt;CNP*^»^*ffi}feS(«ft**fe03b^5 
[0 0 0 6] 

[5g0^g?S4b^^i:*r^iSii] *SSW<OBWH\ FGFR 
3^Sa*cfiH^SttS^JB«ffiO»fUv^*BiJJia : Ji& 

[0 0 0 7] 



3 

i?b (gc-b) ztsmttzvam (mxi£cm 

cO^#^Offi^[e]mT^ 3 2 ? £ C 

f;^LT, G380RS!£BFGFR3 (FGFR3 ach ) Oh7>7 

^x-^^^^xAMts^n, mmcommtmmmmm 

(Di&Bf&tfmthZtlT^rc (Development. 125: 4977-4 10 
988, 1998) o ^CX\ _tfSFGFR3 ach - h^yXS/x-'y 

>Xi^x — *y ^^X^SELT, CNP/FGFR3 ach . 
;l/ h7VXyi-7 * v>x^tSab/c^ c 5. CNP^F 

GFR3 ach tc^s-Bofigftwiwj^iHia-e^^c^^ai 

[0 0 0 8] IP^ *fgW«\ ^7^ , J;l/'>^7» tfB 
(GC-B) *ffittftrS«lK**S!ft«»i:bT^frrS, 
««3fflBStg®@^U-fey^-3 (FGFR3) 20 
file J: SttWeo^fflMJcfiH-r 5«C#«ue«ffi»* 
»J. ftlf^7-U;lr>*9~ «B (gc-b) ^riSttfb-r^ 

[0 00 9] *3EWfc:*5^T\ r«S*S»»BSti5BS^W 
•fey*— 3 (FGFR3) 
, J, 1WteflBH'rS*#*«*«ffij FGFR3®'<K 
>jTOaaK:J;SFGFR3eoa«B?LJl, «MEfflffl*£. XteF 

VM,\ ^MMBJSM (achondroplasia) 30 

fc£mm<DmmtLT&m-?2> 0 mrc *mmwx^ fg 

FR3 ach FGFR^380fitOT^y^-C^>^Gly^6Arg^\ 

tois (G380R) ffia^fipoafs^jwaaitsiiH^u-fey 

*— 3 (FGFR3) £r^U CO^StiFGFRaOffi^Ttil* 
fe C .#JP 6 tlT C>S '(Development 7 *1 25 : .4977 
-4988VT998) 0 

0 1 03 *5&HK*5t^T. ryr — U;l/*>^5— tf N 

/ B^rsi4<b-r^^«j £i±. cnp (cffl*hu*2jy«*< 

N^O, W£Li^fc<Dii, CNP (C^hU^A^p^y^ 

k) «?sH3:**rra«« (^*m«wtd») 

T*.ao..fflit--tfr-*K*"S*CHP (CNP-22 : Biochem. Bi 
ophys. Res. Commun.168. 863-870, 1990, W091/1634 
2, CNP-53 (Biochem. Biophys. Res. Commun. 170, 973 
-979, 1990. *#KPF4-74198, «fBB¥4-139199) . Bffl 
S*CNP mm^' 120094) . f^^SS^CNP (ffl¥4- 
120095) atfCNPSIlH*^^ F (WIHPF6-9688) 
*tf6tlS*^ »$ L < «»i ?LSfE&*CNP. Mtc£?£L 

CNP-22trfe^o £/c, if so 
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tf, C0S-7^^ig«fflflStCGC-BS:§i*^:^51^^T^D 

°c. 5»«) tc % fflBSfflmfg^^cGMP^rije^^f ^ 

7?ffi (Science 252. 120-123, 1991) H^£3o 
[0011] 

mw<o$m<oi&M\ 6 av^iu l tccnp- f ^ > 

l&tDiBJ&gfc^ttStfS < ft r> X^fco £ COCNP- F ^ 
ttfb^WAWrK £ 0 . l ) 4imRtttlllM&Cf Kfctt* 

2) tg^«#»^s^aflaHvFu^x^ti^:bTv^ 

ne><E*H«\ CNP-F^>X^x — y *V>X<D/&gtg 

BS<oia«<oJE & & gfb^sjK* nft o > £ v ^ mm t & 
i^ot, CNP&, fS,mm<D$k'mmM(Dft{t%>%>\,H*m 

T^^^btl^o CM, CNP-F^VXi^x — 
-y>OmRNAt05l^3bV if^SIU^V^X^^^tcit^ 

i> 0 S^tc, Ktt*lbk:<l:$BRS*OWiH CNP-F^> 

Xv ? x-7^V«)XT^([:Ltl/^^ 0 Ctlti, CNP 

[0 0 1 2] Ex vivo<DSB'eJg»<Di!KfcJ\ ^cS®CNP(D 
{ / Fffla{ttCOV>TOHft^1t^ll«bT<n/Co CNP- 
F^^X^x-y^V«>XO«§IE»tC*5frtS, ffi^Sb 

xotgsM#tc io- 7 iioas-ecHPSiSiin i,ft tztmm 

TV^rfnX FTfe^HS-142-l(Circ. Res. 78: 606-61 
4, 1996) *mi)Q L/c Cl^tCci:»3^tC«lSiJ^n/cA^ S 
^PffiV^XO^gE#tC10- 7 M<OiSS"eCNP^*PL 
fc ^ ^ 4:»^<OHS-i42-i«:SEAptc £ S¥P$«J IWHtTfe ^ 

rco cne^m, cnp-f^vx^x— 7^»>xft 
*otg*E#T(±, cNP<om— ^^^-fe>^^--efeSc 

GMPOfi^iiftp-rSfcv^^lliifel/^SoT. 
^#cDin vivotilfett Sa3K^JCg{b*Rtf-r cfc 5 tCCol 
II-CNP*AilG^ (HffliP 1 JClSK^S^^XCNPjcDN 
AKffr^s V^X^037-y>al type II (Col 2al) 

^HqE-*-«S«cDNABrittcfflAUfciHE^) ^+^tc 
aKLTl/^Cfc«:SLTO^o CNP- h7>X^x-7 
^v^XOigSflfStcfe^^ 35 ScOKDii^OiiAPTfe 



(4) 
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[0 0 13] ^tC. G380R^SFGFR3 (FGFR3 ach ) <0 h 
7yX^x-7^v)X^A¥ (*H7S/yhy^Da 10 
vid M. Ornitz£fcS«£ 9 A¥) U CNP-h^VX^x — 
•y ^vr7X£:3£IEbT. CNP/FGFR3 ach -^yOl/ h ^ VX 
>*x — *y ^V^X^ftSlb/cio CNP/FGFR3 ach h 
^>X^x--y ^V^XT'te. CNP-Tgfifz;^ FGFR3 ach 

Br*fg^br^o. FGFR3 ach 47yx^/x-7^v») 

rtftttOCNP, GC-BSt/FGFR3«tl«l^#Sfflflajl^HU 
BE7tt5C#fflSSS £ £££ b T V^c 0 
[0 0 14] *«W«J»*ttia6^«t»i!8M*j:^*nT 20 

I^^X, CNP- h^yX^x-'y^V^X, FGFR3 ach - 
h7>X^x-7 ^T^X, CNP/FGFR3 ach -^7;bh7 
>X^x^7^V«)X(D4*(Dm7L> $75:136 D 
«\ ^ne>^#*Sc0MM^:^-ro CNP/FGFR3 ach -P^JV 

V>X£f$t£[nI^T$>9, FGFR3 ach -h7yXi/*x-7 

* ^ * x t«i * egfl$o@fi^cNP«o5fiH5iiatc * 

[0 0 15] CNP^FGFR3 ach 47>X^x-7^^X 30 

£ feAffltfm^ rt#:##fbop©^SStcfev>TFGFR3 
£ 0 fe±StcfiILT^Si:^ti^^#^n^o fg 

FR3 ach -b7>X^7 ^^XOJSSSbfcjSEfiffijW: 

^A^#ffl^ilcO^OfflflS^hU^X^t§Ab. JIE 
£tftf bTl^fc, ^fiJ^L/cCNP^FGFR3 ach - h 5 > 40 
^K.T^^C0X\ CNP7^FGFR3<7)£5K:. ift#IBIia<E># 

x^-^tt-siBBflaoae^jg^isjibTt^o o$ 

!K CNPA^rttt#«ft«rSSfinbTV^«K«, FGFR30S 

[0 0 16] ±iSbfc1$^OJI»fcffi5K 
Sn5t>OT(iftt>A^ W±OHS*A^. CNP£FGFR3<7D 

rttt#»{boDii»««ttaas*v FGFR3 ach -h^>x 

^x - *y ^ v £ X©flESiBffi*iCNPOffl»]%SJc iot so 



%(T)fem*&&lh bTCNP^SB#<^flc«<Offi51ES^ 

5EP6nT(/^lft#^«ffiO^/2:SJSH«. FGFR3it£ 
^gBlC<fc£FGFR30«ffi^JlT**5*^ FGFR3<Dl$tg 

ffl*j^±^Fcmiie? oaajtJitHEg fc-r s«c»^ 

-rntf. frbo^^j^^ott^o s/c. cNPoae? 
oi^^^u ^*tt©cNPiig^F*^<*rttc»A-r 

[0 0 17] *«WOtt*»9B«ffiffl}&*«iJtt. GC-B* 

ffittfb-r<5»ii**arit»fc utt^ <*e> tamos* 
[0018] mmm^m^mmmtLx^ mm, 

[0 0 19] ISP«-%-Ofc460H*SB^!fti:bTtt. 8£ 

fcf;l/«tr;l>n-x. WBStt-ir/l/o— x, #U 
ftl&IRSiJWnoiSJPW. Wittf* Xf7'J>S*7^^ 

■fe;I/n-X7^U-h4 if^Stft-^SiSttX^BJSIt*!!! 
[0020] »pa#©fe»ojK*fij««5tt. ^iJWtc 

»JOcfc5*a8!i»K ««»J, M^ik 7?S§'J, B6JB»J* 
[0 0 2 1] #«P«#©fcft©ffi*fftl fiS® 



(5) 
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-;KD£?&7;l/xi— *yy;K- h80 (.mm& 
fflU Sflftk AfkffJ, #Rffk fiftfUM (WAtf* fL 

[0022] src *fm(D%smm&m& : !Fi&micm^ 
x*.**—. r-Tvrafl^'ObX'-***-, Mtcwsb 

<li7fy^-i'^^?- X«{fc3*-&fiEy#V— 
CT*tf1J--r F^tfn-^bx^n^— (CMV p 

remoter)^, ©TiffiK, GC-B^jSlift-T SfeS. 0>J*.fc£ 

So 

[0 0 2 3] *%^<0®C#^^ffl?&3it§i]«. IS^tc 
Wo ^M^tfGC-BTxfxiX hfiif*T?3S*li^fcf±a« 

[0024] *mi<Dm>mc'£iztizmw]i$ft-e&z> 

— jRK0.005/ig/kg~100mg/kg<OffiHt?g-5.-r5 <X 

0.025/xg/kg~5mg/kgT'S^--r5C hAWf 

[0 0 2 5] *$mott*ft£jfflftftM»> 

[0026] *fgB^ LTWTOW3B**»f S C 4: 
(1) dfTr.y;l/S/^^— tfB (CC-B) tti£mt-f&'®} 
7 2-3 (FGFR3) iefOaWci«fttO)S«|*| 



(3) GC-B%?g't4{t-rS^SA^7 p 7 t KT'fe5±fa 

CD xt* (2) aetto&ft&i. 

(4) ^T^Ftf. C^hU^AfiJKtt^y^F (CN 
P) T'$.5±f2 (3) IBK<0«J(Effl. 

(5) CNPA^ CNP-22X«CNP-53T*3D3±fB (4) CD?S 

(6) CC-B*fiHtftr««jKjb^ fi^^t^WPiSSC 
fc*«P«kf*±IS (1) Xtt (2) fBtc<0?&*S'Jo 

(7) rc-B*Kttftrs«K*ir»j»#fcr*}&*»ij 
aaKo«fl6*ffia«-a-«, ±b a) xa (2) ie« 

(8) GC-B*iStt<t-r*»***r«i*»i:-r«»*»J 

oipoae^sss, cNPnasfggt, cnpm&s«« 

lie««ei?««. ±B (1) Xtt (2) EffiOfeHM. 

(9) ^7-U;l/->^7— fe'B (GC-B) fcffiteffrr** 

-3 (FGFR3) ae^C^StCiS^OricSffllSlJfce 

(10) HEA®:#)mBa%flEA<kS-<i-5ci:SLa*ti5S^# 

(11) GC-BSrSteftrsftK**'^*- F7««±G 
(9) Xtt (1 0) iSfi<D}&j5ft£?£o 

(12) csj^- h v v F (C 

NP) T'355±fS (11) !e«<D?£jt?73j£o 
(1 3) CNP3b\ CNP-22XtiCNP-53T'35S±ie (12) 

(14) GC-Bftgttft-rsmK^^KSa-F-r* 
(MtfDNA) T-3D5±fB (9) Xtt (1 0) 

(15) ^=f- Y-h\ cmi- h y ^f'Mtt^:/^ f (c 

NP) T'feS±IB (14) IHSctOfeSS^ffio 

(16) CNP*^ CNP-22Xt±CNP-53t i feS±fB (15) 

(1 7) K*3- Kt*lfi?*lIi»Xt* C 

iXttie^feitll/ft^*?- (Caj^fd?, 7f/>> 

^;i/X*3)5-<^ ^-) fKtt'J #V-ACffiiA,7f 
A-r«Cfc*dt?±IH (14) 7iS (16) IBttOj&ft 

(18) 8S*t^fflflS^5iH?U"try^-3 (FGFR3) « 

ffif&*a©»a<Ofc4i><0±l3 (3) JiM (6) KEKS 

[0 0 2 7] WT> *MiffiJt«koT*KW*S»5:SMfflK: 

[0 0 2 8] 

(HfiSP] HfiSCTl : CNP-h^VX^xX>y<7VH7Xf£ 

iifflfflSiiae^oHB 
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CNP cDNABtK* (489bp; FEBS Lett . 27^209-2 llTl!^ 
oT^T^X^nri^— y^al type II (Col2al)7a 
^HSSEDNAKfr (6.5kb; Dev. Dyn. 204: 202-21 

0. 1995) IZffiXLTco £<D7u^-2-mmumK 

(iU HustonOAnderson Cancer CenterOB.de Crombrugg 
he. M.D.^6ffi«*tlfe 0 Sfc, CO^P^-^-ffi 
DNAKfrteU ^a^e— £ — s exon U intron K Al^) 
^Xy7^X§«^f^ TJ5SOCNP cDNABrtf-fcjl 
SLfCo ^SfcCO^O^— ffl«DNABfM-Oexon 1 10 

£ Q ^^fi^^xo^ 'J 7f - 3 y >>^t;V 
«r#A,7£DHABftt- (0.3kb) CNP-cDNAOTiffilcMSS L 
T$>^ 0 im ACQNotl/NotI DNAHJtJt" (7.3kb) te\ §*S 

mc&xir&rctbicmmLT, coi-cnpdna^^ lt§ 

[0 0 2 9] nmm2 : CNP-h^VX^x — -y*V>X 
col-CNP DNAfSifc («T, ftAfflDNASr^) ^iiAt§§ 

8iB«W±©«l*jl!SOTaaLT 8M8m±<D8i££lfi 
£R<OSI«fl*»ftU M2S*«C»L3 7W5 
% R8*"X^>+a^-^©4iT^ibfco DNA 

AL/co aAfflDNAiS*K*aAbfcS3BI5P*Mi6S«&*c» 
U 3 7°C?5 % SS^X^V+i^- 5<D^T*— & 

^;l/tr^»;^hU«>A, 50mg/mL) ^r^lRffi 0/nfcf 

l^y^'J n— ;l/20mU Ol^y— ;H0mU MS7j<70mLOr^ 
k!T12%k:«|Rbft«»ai0.01iDL/gf*«*)»lttrt 

feo*j8t;, i o~i smr^ttKDmmmmx^ 

ftDNA£:Easy-DNA Kit (Invitrogenfchl^) ^rffl^Ttt 
tB«BLfto C<DllDNA£:ffl^T. PCRffifc: J; 9 WAiHH 

LfcflL 7il«W±<OWSfegaC57BL/6Jfcl«{3S£iaLT^F 
?&cD h 5 >X S> x - *y £ V* X «rt#fc 0 

[oo3o] ae^aAHttkicfco, «5Pffi^^xc57B 50 
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L/6J<DRft336E^65278fflOlP^t#6tl, ^^«5 ^228 

Bx 1600Y@ (70%) tf2*fflJEfflKfcfE£U CCD «5 ^14 
76fB*^tf60EcOffillcr)Sa5PW^^fflU^:o 37E^fiJK 
tffcBSU Hftl08E (7%) OfFv<>X*tbjgLfco ^ 
DNACOPCRffitCfc^SAiie^cO^tei^D, ( 4 
%) Oteffl h7>X'>*x-7 £x">X (I2E, «£2 

X«\ i?^C57BL/6Ji:g^iaLT : ?^^#/c^ 2 
(Tg-1055d\ Tg-1077*) *^A»e^^tCfc 

Jib/Co 

[0 0 3 1] H8K0IJ3 • CNP- h7>X^x- >y^^X 
3-lh7>X> ? xr7^7') XCTCRjg £ % IfifjAcO 

*\ *JH»*SacIT?JHfbb, 32 P-^IS CNP cDNABWt 

^26bp) ^fflv>r^if^wyu^-r-if--^3>^tT 
v\ ®Afie^&2.ikb<o/svK£\ F*3aEitae?f±3.o 

kbcDMv (BlB)o n tf— tfeti. 2.ikb<D/S 

>KO«3«\ rtffitt<D3.0kb<O/^VK<O«*i:tb«b 

[0 0 3 2] 3-2 PCRatCcfc^IskD77Wae : ^(D%^e<gyT 
WASfe^Ofg5i*#T«:Real Time-PCRr£tC J: 0 ff~? 
fc 0 P^V^X^^h^VX^x-^y^V^XCOgf* 

W^L, ffiftS^^tefSfiFb/to Physcotoron homogeni 
zer (NITION Medical Supply, Chiba, Japan) tCT^-t 
ft^XL/*dl, ISOGENiS^^rfflv^Ttotal RNA^:#@| 
WMLsfZo Superscript first strand synthesis kit 
(GIBCO/BRL.Gaithersburg, MD) Oligo-dT^^ 
-T-tC cfc ^cDNA^/S L/c^, H 1 Ctc^fJ;^^:± 
^y^-fV— (exon 1*) i:W7>fV- (cDNA40 
^rffll^T. PCR^rfT^fCo PCRSIC«. 95°CT30#. 58°C 
T*30#, 72r^l»(H0 3SPgSJC«:45|5Ifi : ofCo PCR 
E*S», 10 /xL^5iLTl%Z^fo— xm^gcKjtcT 

n. IB. 8$. ffFK, Sis /J^, S5W*ctt«ffi* 

7?450bpCDBI14^> FtttjWiSnft^ofco 
[0 0 3 3] ^SS^J4 : CNP-h^>X^i — ^y^v^X 

S^KP^co^cofi^ (WT. ^-EP^«) *151IB»C 
W*U v*x<Dj«*ffl«*fl;/SLfco iB«KH»c«±. CN 
P- h^^X^x^^^v^XttH^SraiKT^XtKgiJ 
^O^ft^ofco ffi^glBStCtt. #^#:#^Alizar 
in red S^Alcian blue^fe-T^^. CNP-h^VX^x 



(7) 



«Fffl 2003-104908 



11 

mmjjfavm&mtfwmznrc (H2a) . 
Eg^#JS<D#itoan«ffi^^n*^ofco cnp-^ 

cnp- h^v^x-^^v^x - flip'jga^gs 

fc^glCifjtabT^ft (H2B) o lOMSSCOP-h^V 
X^x-7»l|7»)Xtt, I?£§i[H|llfl£-^X(n=7)<i: 
0 £>19%S< ^ot^fco CNP-h^VX^x — *y^*£v 
^Xfciu »^SHHffiv>X(n=7)<fct)feS<3Q:o^: 
*o«Rttre«fcD^Sfro;fe (10%) o *-=e<0CNP- 

^x ~ >y D fegfro/c («t6%, fi£4%. n= 

7) o G^^SS^CNP-h^^X^x— y^Vy*X«. «X 

««»O«c0ft*tt«!*PbTl/^**^fc (B2 
c) o (±J»#. *H#) ttttlcM 

St*, »£SI*0J»V^XO^n^nOfiSO28%* 25% s 
23% (n=6)T*feo/c 0 
[0 0 3 4] HM9J5 : CNP-h^VXv'x — *y^V>X 

tt¥«««l*Wofcaic. K# U 10% fo 

rmalin/PBS (pH7.4)T@£bfc 0 SKft bfc»&20% ED 
TA£r^£nO% formalin/PBS (pH7 . 4) * TflftJ^ b /c c 

7 * >:/ n y * imnvmmt^mjimic & o mm l 

/Co ffiaOg|5ffi-e^]fr (5-6um) fcfESHU Alcian blue 
(pH2. 5) &CT^rfef£. hematoxylin/eosintCT^thb^fe 

hvS/anVt? rL — £_bT, NIH-Y^ — *J-fu>?^Uk 
mmLTMffil,rCo BrdUrd^feTte. 2jI8SOV^Xlil 
BrdUrd (100 ug/gfM)*J«Kii»U 1»B»IC«L 

«Mfc¥«*ft«\ Affile £t)fifofc 0 «*OERftOS 
**fP«-rSft*K:. BHRbT^fct^Jt^^TVon 
Kossa^fe^Tofco 
[0 0 3 5] In situ A-f7U^*- VSStO/c 

t>yn- ^*y h<7)pro-al(X) collagen cDNAK 
K\ V>XCDpro-al(II) collagen cDNASffit^6. v^rf 
^F-i/ff— >RNA labeling kit (Roche Diagnostics, Ind 
ianapolis. IN) SS^tBfiLfto 
[0 0 3 6] tb^tu^CNP- h-^^Xv^x^^y ^^T' 

o/c^ /&Rfc:#l,\ fct 3l»fi«^tt, CNP- 

f7>X^x-7^T ■> X<Dtt#^S#0/£S«<DiK2 

ot9*n*^stc&^rc (m 3 a, b) o 3)ise<o^^xo 

K»©J**«fc#*04»T\ BE:*:©:#*fflJiSJf (234 ±12 
^mtt207±14 /im, n=4, p<0.05) t>, iSSMft^S (215 



12 

±3 /io#fl93±16 /ink n=4, p<0.05) feCNP-K^>X 
x — *y 5 V ^XC07^^SP^P^V X tC it'KTfi < 

^ot^/co m^^mmm, mm^m^ ± n situ 

V>tiIIg?n^-y^*fg3SLTU^ (B3E-H) o 
7vtCj:0. ®:#«fflSS^7v^^ (24.3±1.2fia**21.2±l. 
3/im, n=6, p<0.05) <flt*l/T^4Cfctft)fr5 (B 
3 CD) o H±itfc#*fflJJ§/f <£>5 £ teCNP- h7>Xi/x- 
>y * T •> XT fc ^{fc£*> o /Co BrdUrd«1x1ft#*fflJIS<*V S 
10 CNP- h7yXyx^7^V^XT-if^[5]lv 

*X<fc»)fcj£<*t>T^fc*^ BrdUrdntt«C*fflJ&<0» 
(13.3±3% *t 12.5 + 2.9%. n=4) K:ttft{bP5:fr-?fc 
(03K.L) o 3 51SS^V*7X^M#tO^StgOvon Kos 

cnp- h^vx^x— y *^^xt±»^s!ra« 

<&oT^/c (El 31. J) o 

[0037] mmme : cNP-b^vx^x— -y^-^x 
oji&j^#©«^j»K:i3*tstt*wawcNpasos» 

20 ^ 

CNP- h 9 V X ^ x — V 5 V <7 X § 1/ Hi »£S [iJjiS^ •> 
XOH6JSH#«. S5K«l6.5BBK:«II»b. AXlgtfi* 
?4SHS»«iLfc rtaEttOCMPOJ»**K*-rs 

~X K HS-142-l(Komatsu et al., Circ Res. 78: 606 
-614. 1996)^:50 mg/LCOiBSTSfifitcSAPb/to 

b, mm&MisTmt&^mMtiiicm^rco sn/cg* 

^65/xm/?tC^]t)tBb/c^]>T-^, Alcian blue (pH2.5) 
30 Sftfe, hematoxylin/eosin^lrb^feb/co ig«8S#OcGM 
PSt±. «i4Bft, RIA^TPJ^b/Co ««H#C0^U 
au^y ^ U ^D3^^n/c 35 S0 4 ^SiJ^-r 

§l ^tCcfc DfFffib/c (Mericq eta., Pediatr Res 4 
7: 189-193, 2000) o HP^> CNP- 9 >X^x — y £t 

!>xar/w^fflrai«v«>xois«H#tt. 5 MCi/mi^N 

a2 35 S04 (Amersham, J:bStt«100 mCi/mmol) tCT, 1 
Hfliaib/to JSSKWttPaek's saline (Sigma Chemica 
1 Co. St. Louis. M0)lCTl0»^3[HlU>Xb. 0.3%^/^ 
'^>*<3tsmmt&m\.5 ml*T, 60°C24^P^?mtb 
40 /Co ^tC, 0.5mlO10% cetylpyridinium chloride (Sig 
ma ChemiclCo.)-0.2M NaCl^T^P b. W^CTlB^mU 

0.1% cetylpyridinium chloride (Sigma Chemicl Co.)- 
0.2MNaCltCT3[sigfe}f b, 23N^0!®^1 Bl»CjB^bfc« 
35 S04 V^U—> 3 >^^>^-Tft»Jb 

/Co 

[0 0 3 8] «*hu^6, CNP-h5>X> ? xJi^^^'i; 
X^H#0««M»jttt, KSfeSraffl^^XcfeOfeH* 
tcfi^o/c (13 4 A) o iSHOBSk CNP-h-^VX^x- 
so >y *V>XOH#Offi««Slttt*0«lftSW»b < ti 
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%fi<*ofc (n=6. i4A) o ®#0iggig§§)t0{t!l<0 

ftp) o HS-142-1&, tt#<0rtaElt^0CNPOSJ!im«ria*-r 

&f&m*mWt2> (0 4 A) o CNP-h^>X^ 
x->y * ^^^S*eoH*OiS«KSitO*SOiaj!ip 
14, HS-142-1 (50 mg/L) td £ 0 7r£lCPI^2fL HS-14 

Utc&o/c (SI4A) o CNP-h^VXv'x^y 10 
*V«JrX(0H»O««IK«it<0cGMPO*tt. »*S!Wffl 
V^XtO*^t03Kj9«"C^ofc (18.7±1.2 fmol/mg^i 
#2.1 ±0.2 fmol/mg g&H, n=5, SI 4 B) 0 ^ 
'Jn^^y^U* V^fiS&CNP- h-5>X^x — -y^*^ 
XT^£Sl^)K^X<D25%iiT*S-pfc (2300+170 cpm 
/H# *f 1840±140 cpm/JB#, n=6. HI 4 C) o SSI® 

CNP-h^>X^x-*y^^X<DJM#Oig* 
m^<D^(D^n(Omm^m (369±26 /xm*f287± 
14 ixm, n=4. p<0.05) &fle*$:#ffl»l (450±29 /xm 
£t294±l6 /xm, n=4. p<0.05) ^^(Di^^^tgJIjnbT^o 20 
!), ifSH9c#IBBJiOtt#vhy^x«:Alcian b 

lueT»ftLfe«lia»««fe«APUTl/^c (H5A.B) 0 
HE^:»#«ei!aJlt>*:#<^oTl/^c (17.8±0.8 /xm*Tl 
5.4+1.4 /xm, n=6. p<0.05. HID) 0 CNP-b^VX^x 

-^^v^xo|sIieST^HS-l42-Hc:<i:^JgSIE#tO# 
b fe L T t > /Co 
[0 0 3 9] : CNP/FGFR3 ach -Wb^yX 

CNP- h 5 > X v> x — <y * V X CDlIffi £ FGFR3 ach - h v> 
X^x-7^>)X« (^Sy->>h>7^¥David M. 30 
0rnitz!gtfg<£DA^) ti&mf&ttrco FGFR3 ach -h 
^X^x — *y ^»>Xte, FVB/N/^y K&O 

L> Wgat-rsCNP. FGFR3 ach . BtXfmSESt* & 

[0 0 4 0] CNP-h^VX^x — y^V 

*X&B&mmtfr**X* FGFR3- h - h 

7VX^x^y*^*Xtt»^m«^*XJ: Ottfttf 
JS<&oT^;te (H16A) o CNP/FGFR3"* -b^VXv'x 

mmr*S>^tc 0 C<Dh%^ CNP/FGFR3 ach -h7>X^x 
— *y^v»>XOft#Jc:fettSCNP<D5!a**±, CNP- 

C) o CNP/FGFR3 ach -b7VX^i-7^X, FGFR3 

ach -h7>x^x-7^')x, waMm^^^oim 
-mnmc zzmmmmz, FGFR3 ach -b^x^x- 

>y^*X<D/&«M£tf. «*«tt»»c*3ttSCNPOa 
*JSI3Stc<k0 UX^i-^ttTi/^Cfctffrfrofco 1 
OMSStC&^T, CNP/FGFR3 ach -h^VX^x-'V^V 
•>X^»-flinS«94.7±4.0 mm"C\ FGFR3 ach - b ^ V 50 
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Xv'x-'y ^V>Xte87.0+2.6 mmT?8%S<. »^S! 
RHTT^X (97.0+4.2 mm) tmmV$>-ofc (d 6 
B) o #JX^f$#T&C<fc3£:. FGFR3 ach -h7yX5/x-7 
*T^XT«SISnfc*OSS<0}SliH:. WHE#eo»- 
PH#ft> ±8?#<Og£, tf# (Ll-7) (DmZb\ CNP/ 
FGFR3 ach - b 7VX^>x- V 2 V^XT^igR^WtC UX 
— ZftfCo BBfiSOttti, FGFR3 ach -h^VX^x 
— *y <>->r^X&CNP/FGFR3 ach - h7>X^x->^7') 
XfcSSfbtefcfrofc (H6D) o 2 M8S<DCNP/FGFR3 ach - 
h7>Xi/x-7^T^X, FGFR3 ach -h^VX^x- 

OgS»«U»#f"t?tt, FGFR3 ach -b^VX^x— y^V«> 

S^LT^fc (169+15 /xn#t220+15 ixm) 0 CNP/FGFR 
3 ach -h7>x^x-7^"7»>XTii[5lSbTt^c (229 
±21 /im, U7A-C) o CNP/FGFR3 ach -h7VX^x-7 
^^Xfi. FGFR3 ach - h7>X^x- V ^"^X^IF 

Vh'J^X«aW^nfc (H7D-F) o CNP/FGFR3 

FGFR3 ach - b7VX^x-7^V^XW4i* 
V7XJ: 0 tgl^tCT^^^^fc (20.1±1.5 /xm. 18.4 
+ 1.2 /xnu 19.0±0.2 /xm, n=6, p<0.05. HI 7 D-F) 0 

1 omm><D v r> x cD3fifitcoM#r^ & % w#f t <t»^tt . 

»^S|p|fflV^X-e««fc<JBric*tlfc^ FGFR3 ach -b 
7>X^x-7^^») X^CNP/FGFR3 ach -h^^X^x 
-*y^V»>XT*t±Jg^n^ofc (0 7A-C) o 
[0 0 4 1] 

CNPfflfi^, CNP^as. feSWiGC-Bfcjgtt 
< c cfc 5 (RfMWe«ffi*i&*'r 3 c ^ A^pJ 

r&m<DM&. s**^a<. B^oQOLteiaaiLfc 

S/'x-7^»»i^ FRFR3OG380R $RttW<OgS*I 

[dl®offi*^ift0^] 

[Hi 1 ] «#«FSWtCCNP«:ja*J«3K"r5 h7VX^x 

a. cnp- h7yx^x-7 ^v^x *. ae? 

B . CNP- h 9 V X x r. ^y ^ *T •> X OMDNA^: ffl t ^ /c 

C. CNP-h^VX:^x~*y ^V^XS*<D£M^<9Col I 
I-CNPOfgilRT-PCR(C XmtSx L ftei*^t?KT'» 
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[0 2] cNP-h^vx^x-^^v^xoaR^-ria 

A. 1 BBOff^^X (±) ^CNP-h^VX^x^ 
y^h7^x-7^-)X (T) (OtftS/^t? 

X; 

B. CHP-h^>X^x~-y*V*X<D*| CS£) £tt 
C&) ©«fi*«*SLfty77T*0, HA (•) # 

'Nfn, Uraft (■) a A (O) #V£3!RMi 

v»>x ; 

C. 6yflB^DS3feSl^ffifflt^»>X (ft) £CNP 
-H^V^x-y^llT'jX C&) C0HM# (±) £ 
P (T) «SS?ST$0, *«J*i, »£S2HHWire 

^x (&m%w) ^cNP-h^vx^x-^^mftT^x 
$ <o it n l rc y 5 ^ t* & s o 

¥WW?W*^t"H"Pfet), A — D tiAlcian blue^hemat 
oxylin/eosin^fe (3flB) **Vr^X"e& t) > 

A. »*SIrIBIV>XOIH»««« (x50) ; 

B. CNP-h^>X^x~*y^V^X^M#/£;g$K (x5 

o) ; 

c. »^m«v*x©KWa*R (x200) : 

D. CNP-h^>XS^x:^y*V^XOffi#fiRft« (x20 
0) T?&>)> E — Htin^— yVcDNA^n— ^CcfcSin 
situ A^7'JW->3> (2«) ^"T^IT 

E. H3tSia|JHT^X<OK*jS«« (Type II n^-^f 
V, x200) ; 

F. CNP-h^>X^x — y^T^X^KSfiJcSS (Type 
II x200) ; 

G. »*fflWIBiV>X<OK*««« (Type X Wy-V 
V, x200) ; 

H. CNP-b^>Xv ? x-^^V*>XCOfll'i'^^ (Type 
X 3 7^X x200) TfetK I— JteVon Kossa?fefe 

(3 SIR) *StWT*0, 

I. 5SS|B7!>X(Oft*(D/^* (x50) ; 

J. CNP- h7>Xyx-7^T-> X <Q#S<7>ha# (x5 
0) T*fc>K K-LtiBrdUrd^fe (2 5H«) *^*T^X 

K. »£S!mJH^*XOJH*afi« (x50) ; 

L. CNP-h5VXv ? x^^^V«i7XCDffi#fiKS« (x50) 

[04] CNP-h^VXS^x~v/£v»>X<DK#<Og'gig 

A. ft««, .16.5SSSO-V I >XBfeKc0E#O4 SffiSt 

(ft±) »*fflBIBT->X ; 

C&±) cnp- h 7>xvx-7 : 

(ftT) HSSIrIJB^X (HS-142-1(50 mg/L)£:igti!! 
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C&T) CNP- b^Xv'x — *y v*V»>X (HS-142-1(50 
pg/L)*lS«H*:»ftp) T'feO, fcOHUu «#<D»e«* 
Bfli&B^ 4ara«»SOH#<Ofi^O^-f A3— x* 
*Ty77T'*S 0 a^a^^nm^**. n=6..a 

KftteCNP-h^VXS'x — -y^V^X, n=6, H^tfilf 
£SRIIKvJrX (HS- 142-1) , n=6. mpgftteCNP-b^ 
yXv^i-^WX (HS-142-1) , n=6) 0 P<0. 
05 CNP- h^^X^x^^^V^X^tif^SfBlffiV^ 

x. p<o.os ws-uz-mmm^mmm^^^m^ 

io JQS»£SilRlfflV>X, P<0.01 HS-142-1&UICN 

P- h ^VXv'x-'y ^ ^ X^EiaSSOSCNP- F7>X 
>^x— vZ^r^Ts ; 

B. CNP- h-5>X^x — »y ^V>Xflfiff<DJg»H#OcGM 
POM (n=5) ^St^77T^§o ni, P<0.01 CNP-h 
vVX^x^'y^v^xW^SIwj^T^X ; 

C. CNP- h^>X;>?x — *y*V* XffiffOlgilf *P CD 
35 S0<<DIRSiA^» (n=6) *Sty77T*65o P 
<0.05 CNP-h^>X^x-^^V^X*r^^|5lffiV^ 
X 0 

20 [15] CNP-h^VX^xn^y^-T^xcOtSS^^ffl 
®fb¥&*J&*#T (Alcian blue^hematoxylin/eosin^fe) 

A. »£5!lRlfflr*">x (x25) ; 

B. CNP- h^VXv'x — *y *T»>X (x25) I 

C. CNP- h7>XS/x- -J ^v>X (HS-142-14Q-51) (x2 
5) ; 

d. m^mmm^r^T. (x2oo) ; 

E. CNP- h7>X^x^7 (x200) ; 

F. CNP- h^VX^x — >y ^^">X (HS-142-1S0-J1) (x2 
30 00) o 

[^6] CNP-hvVXS'x^y^V^X. FGFR3 ach - h 
7^Xi/x- y^T^X, CNP/FGFR3 ach -^T/Zl/h^V 
Xvx-7 ^v^X^ftW^lf^tiT'S D > 

A. ±*r»6, 3^flB(OBSIigHvjXs CNP-h^> 
Xyx-7 ^Vr>X. FGFR3 ach -^;Vh7VX^x- 
y^T^X, CNP/FGFR3 ach -^7;Vh7yX> ? x~7 £ 

vi/xco^onm^^-r^X ; 

B. FGFR3 ach -h7yXyx-7^IV)X (IHft) . 
CNP/FGFR3 ach -h7>Xv ? x-7^I'7W (fiH 

40 ft) „ safesaraiiv^x cut*.) ©x-mpwo/ssffi 

(n=7) ^-T^^ ; 

C. RT-PCMCfcSs ©C#**total RNA^ffll/^cCol II-C 
W<D¥m<D&&*tt^nT~&t>. Lane I. 

Vi>X ; lane 2, CNP- h ^ ^X I lane 

3, FGFR3 ach 47VX5/x-7^X; 

D. 3feffllJtt±^&. 3yflBO»4SB«T«>^ CNP- 
h^VX^x— y^V^X, FGFR3 ach -^^1/ h^>X 

yi-7^W, CNP/FGFR3 ach -^7;l/h7yxyx 
so BP^SaiRllB^^X (St6*) . CNP-b^>X^x->y * 
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V^X (H) , FGFR3 ach - h7>X^'x-7^V^X 
(*M9) * CNP/FGFR3 ach - #7 )\y h7VX^'x-7^7 
*X (15) fc:fcttS*#CD:R2©Jt«& (n=4) &7T&if 

77T$§o p<0.05 o 5SM# (fflr»«) . 
CH7] 2mm<D^v*<Df&mmmncDMmt¥mztiT 

(Alcian blue£:hematoxylin/eosin5£fe) %7F~T^fM~C 
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A. »£S!HI*v*X (x50) ; 

B. FGFR3 ach -h5VX^x- 'V ^"V^X (x50) ; 

C. CNP/FGFR3 ach -h^>X^x— V^^X (x50) ; 

D. (xlOO) ; 

E. FGFR3 ach - h7>X^x-7^«)X (xlOO) ; 

F . ' CNP/FGFR3 ach - h *y W*?7. (xlOO) 0 
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